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CLAIMS 



What is claimed is: 



1 . A method of detecting autoimmune disease in a mammal, comprising 

a) providing a biological sample from a mammal; and 

b) detecting proteasome activity, wherein a reduction in said proteasome activity from a 
basal state is indicative of autoimmune disease. 
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2. The method according to claim 1, wherein said biological sample comprises protein. 

3. The method according to claijpi 1, wherein a said reduction in said proteasome activity is 
detected. 



hj 4. The method according to clqfa\ 1 , w 
1 5 ff, comprises a reduction of proteolytic pieces: 



5. The method according to 



claim 



lerein said reduction in said proteasome activity 
ing of NFkB or a subunit thereof. 

in said mammal is a human. 



6. The method according to ©lain 5, wherein said autoimmune disease is an HLA class II- 



20^M linked disease. 



7. The method according to claim 5, wherein said autoimmune disease is selected from the 
group that includes diabetes, rheumatoid artlMtis, multiple sclerosis, lupus erythematosis, 
myasthenia gravis, scleroderma, Crohn's disease, ulcerative colitis, Hashimoto's disease, Graves' 
25 disease, Sjogren's syndrome, polyendocrine failure, vitiligo, peripheral neuropathy, graft- versus- 
host disease, autoimmune polyglandular syndrome type I, acute glomerulonephritis, Addison's 
disease, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, amyotrophic lateral 
sclerosis, ankylosing spondylitis, autoimmune aplastic anemia, autoimmune hemolytic anemia, 
Behcet's disease, Celiac disease, chronic active hepatitis, CREST syndrome, dermatomyositis, 



dilated cardiomyopathy, eosinophilia-myalgia syndrome, epidermolisis bullosa acquisita (EBA), 
giant cell arteritis, Goodpasture's syndrome, Guillain-Barre syndrome, hemochromatosis, 
Henoch-Schonlein purpura, idiopath c IgA nephropathy, insulin-dependent diabetes mellitus 
(IDDM), juvenile rheumatoid arthriti s, Lambert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotizing vasculitis, neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphigus, polymyositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomerulonephritis (^PGN), Reiter's syndrome, stiff-man syndrome and 
thyroiditis. 



8. A method of detecting autoimn^ine disease in a mammal, comprising 

a) providing a biological samplt from a mammal; and 

b) detecting protein ubiquith)#(ifln, wherein a reduction in said protein ubiquitination 
from a basal state is indicative of aritoinftnune disease. 



9. The method according W/claim 8,»wherein said biological sample comprises protein. 



10. The method according 
is detected for a protein. 



claim 8, wherein a said reduction in said protein ubiquitination 



1 1 . The method according to c^term 8, wnerein said mammal is a human. 

12. The method according to claim 11, wjierein said autoimmune disease is an HLA class II- 
linked disease. 



13. The method according to claim 11, wherein said autoimmune disease is selected from the 



group that includes diabetes, rheumatoid arthri 



is, multiple sclerosis, lupus erythematosis, 



myasthenia gravis, scleroderma, Crohn's diseas e, ulcerative colitis, Hashimoto's disease, Graves' 
disease, Sjogren's syndrome, polyendocrine failure, vitiligo, peripheral neuropathy, graft-versus- 
host disease, autoimmune polyglandular syndrome type I, acute glomerulonephritis, Addison's 



disease, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, amyotrophic lateral 
sclerosis, ankylosing spondylitis, autoimmune aplastic anemia, autoimmune hemolytic anemia, 
Behcet's disease, Celiac disease, chronic active hepatitis, CREST syndrome, dermatomyositis, 
dilated cardiomyopathy, eosinophilia-nwalgia syndrome, epidermolisis bullosa acquisita (EBA), 
giant cell arteritis, Goodpasture's syndrome, Guillain-Barre syndrome, hemochromatosis, 
Henoch-Schonlein purpura, idiopathic IgA nephropathy, insulin-dependent diabetes mellitus 
(IDDM), juvenile rheumatoid arthritis, Lalmbert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotizing vasciniiis, neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphigus, polymyositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomerulonephritis (RPGf^, Reiter's syndrome, stiff-man syndrome and 
thyroiditis. 

14. A method of detecting autoimmune disease in a mammal, comprising 

a) providing a biological sample fronUi mammal; and 

b) detecting protein phosphorylation, Wvherein a reduction in said protein phosphorylation 
from a basal state is indicative of autoimmuira disease. 

15. The method according to claim 14, whqrein^aid biological sample comprises protein, 

16. The method according to claim 14ywheipin a said reduction in said protein 
phosphorylation is detected. 

17. The method according to claim 14, wherein said mammal is a human. 

18. The method according to claim 17, whereip said autoimmune disease is an HLA class II- 
linked disease. 

19. The method according to claim 17, wherein said autoimmune disease is selected from the 
group that includes diabetes, rheumatoid arthritis, multiple sclerosis, lupus erythematosis, 




myasthenia gravis, scleroderma, Crohn's disease, ulcerative colitis, Hashimoto's disease, Graves' 
disease, Sjogren's syndrome, polvendocrine failure, vitiligo, peripheral neuropathy, graft-versus- 
host disease, autoimmune polyglandular syndrome type I, acute glomerulonephritis, Addison's 
disease, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, amyotrophic lateral 
sclerosis, ankylosing spondylitis, autoimmune aplastic anemia, autoimmune hemolytic anemia, 
Behcet's disease, Celiac disease, chronic active hepatitis, CREST syndrome, dermatomyositis, 
dilated cardiomyopathy, eosinophilia-myalgia syndrome, epidermolisis bullosa acquisita (EBA), 
giant cell arteritis, Goodpasture's syndrome, Guillain-Barre syndrome, hemochromatosis, 
Henoch-Schonlein purpura, idiopathic IgA nephropathy, insulin-dependent diabetes mellitus 
(IDDM), juvenile rheumatoid arthritis A Lambert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotizing vasculitis, neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphigus, poljpivositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomerulonephritis (^GN), Reiter's syndrome, stiff-man syndrome and 
thyroiditis. // /\ 



20. A method of detecting autoij^une\disease in a mammal, comprising 

a) providing a biological sample fixxm a mammal; and 

b) detecting NFkB activity>3dlerein a reduction in said NFkB activity from a basal state 
is indicative of autoimmune disease. \ 

21 . The method according to claim 20, wherein said biological sample comprises protein. 

22. The method according to claim 20, wherein said biological sample comprises a nucleic 
acid. \ 

23. The method of claim 20, wherein a said reduction in said NFkB activity is detected. 

24. The method according to claim 20, wherein said mammal is human. 
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25. The method according t<p claim 24, wherein said autoimmune disease is an HLA class II- 
linked disease. 



26. The method according to claim 24, wherein said autoimmune disease is selected from the 
group that includes diabetes, rheumatoid arthritis, multiple sclerosis, lupus erythematosis, 
myasthenia gravis, scleroderma, Crohn's disease, ulcerative colitis, Hashimoto's disease, Graves' 
disease, Sjogren's syndrome, polyendocrine failure, vitiligo, peripheral neuropathy, graft- versus- 
host disease, autoimmune polyglandular syndrome type I, acute glomerulonephritis, Addison's 
disease, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, amyotrophic lateral 
sclerosis, ankylosing spondylitis, autoimmune aplastic anemia, autoimmune hemolytic anemia, 
Behcet's disease, Celiac disease, chronic active hepatitis, CREST syndrome, dermatomyositis, 
dilated cardiomyopathy, eosinophilia-myalgia syndrome, epidermolisis bullosa acquisita (EBA), 
giant cell arteritis, Goodpasture's syndrome, Guillain-Barre syndrome, hemochromatosis, 
Henoch-Schonlein purpura, idiopatma IjgA nephropathy, insulin-dependent diabetes mellitus 
(IDDM), juvenile rheumatoid artlMtfs, Iiambert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotiemgjttasc^ neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphjglus, polymyositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomeraloneppjritis (RPGJJ), Reiter's syndrome, stiff-man syndrome and 
thyroiditis. 



27. A method of detecting autoimmune disease in a mammal, comprising 

a) providing a biological sample from a mammal; and 

b) detecting cell survival or growth, wherein cell death in a tissue that is a suspected 
target of said autoimmune disease is indicative\of autoimmune disease. 

28. The method according to claim 27, wherein said sample is obtained from said mammal at 
an early stage in said disease prior to the formation of autoantibodies against said tissue. 

29. The method according to claim 28, whereMcell death is detected in a said tissue that is a 




said suspected target of autoimmune disease prior to or early in the formation of said 
autoantibodies. 



30. The method according to claim 27, wherein said biological sample comprises cells of said 
tissue that is a said suspectedltarget of autoimmune disease. 



3 1 . The method accordinglto claim 27, wherein said mammal is a human. 

32. The method according xp claim 31, wherein said autoimmune disease is an HLA class II- 
linked disease. 



3 3 . The method according to y 
group that includes diabetes, 
myasthenia gravis, sclerode; 
disease, Sjogren's syndrome, 
host disease, autoimmune poly; 
disease, adult-onset idiopathic hypop 
sclerosis, ankylosing spondylitis, auto 
Behcet's disease, Celiac disease, chro: 
dilated cardiomyopathy, eosinophi. 
giant cell arteritis, Goodpas 



m 31, wherein said autoimmune disease is selected from the 
atoid arthritis, multiple sclerosis, lupus erythematosis, 
ohn's disease, ulcerative colitis, Hashimoto's disease, Graves' 
docrine failure, vitiligo, peripheral neuropathy, graft- versus- 
lar syndrome type I, acute glomerulonephritis, Addison's 
oidism (AOIH), alopecia totalis, amyotrophic lateral 
une aplastic anemia, autoimmune hemolytic anemia, 
active hepatitis, CREST syndrome, dermatomyositis, 
algia syndrome, epidermolisis bullosa acquisita (EBA), 
e, Guillain-Barre syndrome, hemochromatosis, 
Henoch-Schonlein purpura, idiopathic IgA nephropathy, insulin-dependent diabetes mellitus 
(IDDM), juvenile rheumatoid arthritis, Lambert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotizing vasculitis, neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphigus, polymyositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomerulonephritis (RPGN),\Reiter's syndrome, stiff-man syndrome and 
thyroiditis. 



34. A method of treating an autoimmune disease in a mammal, comprising administering to a 





mammal suspected of suffering from said autoimmune disease an agent which restores protein 
ubiquitinating enzyme function in an amount and for a time sufficient to result in normal protein 
ubiquitination in said mammal! 

35. The method according to\claim 34, wherein said agent is selected from the group that 
consists of a protein and a nucleia acid that encodes said protein. 

36. The method according to cfeim 35, wherein said protein is selected from the group that 
includes a ubiquitin-activating enzy^ne (El), a ubiquitin-conjugating enzyme (E2) and ubiquitin- 
ligases (E3). 



37. The method according tojcla: 
antisense RNA or a ribozyme. 



38. The method according to 



39. The method according 
linked disease. 



V 



i 34, wherein said agent is a nucleic acid which encodes an 



:laim 34 Wherein said mammal is a human. 



claim V^ ere ^ n sa ^ autoimmune disease is an HLA class II- 



40. The method according to claim 38, wherein said autoimmune disease is selected from the 
group that includes diabetes, rheumatoid arthritis, multiple sclerosis, lupus erythematosis, 
myasthenia gravis, scleroderma, Crohn's disease! ulcerative colitis, Hashimoto's disease, Graves' 
disease, Sjogren's syndrome, polyendocrine failuAe, vitiligo, peripheral neuropathy, graft-versus- 
host disease, autoimmune polyglandular syndromevtype I, acute glomerulonephritis, Addison's 
disease, adult-onset idiopathic hypoparathyroidism KAOIH), alopecia totalis, amyotrophic lateral 
sclerosis, ankylosing spondylitis, autoimmune aplastic anemia, autoimmune hemolytic anemia, 
Behcet's disease, Celiac disease, chronic active hepatitis, CREST syndrome, dermatomyositis, 
dilated cardiomyopathy, eosinophilia-myalgia syndrome, epidermolisis bullosa acquisita (EB A), 
giant cell arteritis, Goodpasture's syndrome, Guillain-Barre syndrome, hemochromatosis, 




Henoch-Schonlein purpura, idiopathic IgA nephropathy, insulin-dependent diabetes mellitus 
(IDDM), juvenile rheumatoid arthritis, Lambert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotizing vasculitis, neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphigus, polymyositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomerulonephi|tis (RPGN), Reiter's syndrome, stiff-man syndrome and 
thyroiditis. 
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41 . A method of treating an autoimmune disease in a mammal, comprising administering to a 
mammal suspected of suffering from said autoimmune disease an agent which restores NFkB 
activity in an amount and for a time-sufficient to result in normal NFkB activity in said mammal. 



42. The method according to claim Wl , wherein said agent is selected from the group that 
•ip consists of a protein and a nucleicf acidr mat encodes said protein. 

m 1/ \ >i 

15^ 43 . The method according to 'claim 42\ wherein said protein is selected from the group that 

|lj includes a mutant- or wild-type NFkB p5oVa mutant- or wild-type NFkB p65, tumor necrosis 

^ factor- a, E-selectin, I-cam, and V-camonterleiikin-2, interleukin-6, granulocyte colony- 

^ — \ 

lf s stimulating factor, interferon- p, Lmp2, Lmpl, a ubiquitin-activating enzyme (El), a ubiquitin- 
PJ conjugating enzyme (E2), a ubiquitin-ligase (E3), a protein kinase, a proteasome subunit and an 
20Ug antibody directed against one of the 240 kD anq 200 kD human erythrocyte proteasome 
^ inhibitors, CF-2 and IkB. 
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44. The method according to claim 41, wherein said agent is selected from the group that 
consists of a ribozyme, an antisense RNA molecules a DNA molecule that encodes a said 
ribozyme, and a DNA molecule that encodes a said antisense RNA molecule. 



45. The method according to claim 44, wherein sard ribozyme or said antisense RNA 
molecule is directed against one of the 240 kD and 200 l^D human erythrocyte proteasome 
inhibitors, CF-2 and IkB. 
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46. The method according to cmim 41, wherein said mammal is a human. 

47. The method according to claijm 46, wherein said autoimmune disease is an HLA class II- 
linked disease. 



48. The method according to claim 46, wherein said autoimmune disease is selected from the 
group that includes diabetes, rheumatoid arthritis, multiple sclerosis, lupus erythematosis, 
myasthenia gravis, scleroderma, Crohn!' s disease, ulcerative colitis, Hashimoto's disease, Graves' 
disease, Sjogren's syndrome, polyendocrine failure, vitiligo, peripheral neuropathy, graft-versus- 



host disease, autoimmune polyglandi 



sclerosis, ankylosing spondylitis/ autoii 



Behcet's disease, Celiac disease 



.syndrome type I, acute glomerulonephritis, Addison's 



disease, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, amyotrophic lateral 



dilated cardiomyopathy, eosino DMlia-myaigisi syndrome, epidermolisis bullosa acquisita (EBA), 



giant cell arteritis, Goodpasture 
Henoch-Schonlein purpura, idi 



[iune aplastic anemia, autoimmune hemolytic anemia, 
ftive hepatitis, CREST syndrome, dermatomyositis, 



s /syndroms Guillain-Barre syndrome, hemochromatosis, 
atl^ic^gA nephropathy, insulin-dependent diabetes mellitus 
(TDDM), juvenile rheumatoid arthritis, Lambert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotizing vasculitis, neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphigus, polymyositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomerulonephritis (RPGN), Inciter's syndrome, stiff-man syndrome and 
thyroiditis. 



49. A method of treating an autoimmune disease in a mammal, comprising administering to a 
mammal suspected of suffering from said autoimmune disease resulting from a reduction in the 
activity of NFkB, DNA repair factor TFIIH, STATuranscription factor, ubiquitination, 
phosphorylation or the proteasome an agent which restores lymphocyte maturation in an amount 
and for a time sufficient to result in normal lymphocyte maturation in said mammal. 



50. The method according to claim 49, wherein said agent is selected from the group that 




consists of a protein and a nucleic acid that encodes said protein. 
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5 1 . The method according to ch 
includes apolipoprotein B100, DNA 



m 50, wherein said protein is selected from the group that 
repair factor TFIIH, STAT transcription factor, a mutant- or 



wild-type NFkB p50, a mutant- or wild-type NFkB p65, tumor necrosis factor-a, E-selectin, I- 
cam, and V-cam, interleukin-2, inter eukin-6, granulocyte colony-stimulating factor, interferon- 
p, Lmp2, Lmp7, a ubiquitin-activating enzyme (El), a ubiquitin-conjugating enzyme (E2), a 
ubiquitin-ligase (E3), a protein kinase, a proteasome subunit and an antibody directed against one 
of the 240 kD and 200 kD human erythrocyte proteasome inhibitors, CF-2 and IkB. 



52. The method according to claim! 
includes a ribozyme, an antisense 
and a DNA molecule that encodes afsai 



49, wherein said agent is selected from the group that 
olecule, a DNA molecule that encodes a said ribozyme 
intisense RNA molecule. 



5 3 . The method according to 
molecule is directed against one 
inhibitors, CF-2 and IkB. 



fcjfaim 34, wherein said ribozyme or said antisense RNA 
of the feM) kD and 200 kD human erythrocyte proteasome 



54. The method according to claim 4^wherein said mammal is a human. 

55. The method according to claim 54, wherein said autoimmune disease is an HLA class II- 
linked disease. 



56. The method according to claim 54, wherein said autoimmune disease is selected from the 
25 group that includes diabetes, rheumatoid arthritis, multiple sclerosis, lupus erythematosis, 

myasthenia gravis, scleroderma, Crohn's disease! ulcerative colitis, Hashimoto's disease, Graves' 
disease, Sjogren's syndrome, polyendocrine failure, vitiligo, peripheral neuropathy, graft- versus- 
host disease, autoimmune polyglandular syndrome\type I, acute glomerulonephritis, Addison's 
disease, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, amyotrophic lateral 
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sclerosis, ankylosing spondylitis, \autoimmune aplastic anemia, autoimmune hemolytic anemia, 
Behcet's disease, Celiac disease, cmronic active hepatitis, CREST syndrome, dermatomyositis, 
dilated cardiomyopathy, eosinophilia-myalgia syndrome, epidermolisis bullosa acquisita (EBA), 
giant cell arteritis, Goodpasture's syndrome, Guillain-Barre syndrome, hemochromatosis, 
Henoch-Schonlein purpura, idiopathic IgA nephropathy, insulin-dependent diabetes mellitus 
(DDDM), juvenile rheumatoid arthritis, Lambert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotizing! vasculitis, neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphigus, polymyositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomerulonephritis QiPGN), Reiter's syndrome, stiff-man syndrome and 
thyroiditis. 



57. A method of treating an ai 
mammal suspected of suffering lorn a| 
activity of NFkB, DNA repair |!ictor 1 




une disease in a mammal, comprising administering to a 
s^id autoimmune disease resulting from a reduction in the 
, STAT transcription factor, ubiquitination, 
phosphorylation or the proteas6fne aj^age^tYhich restores the cell cycle in an amount and for a 
time sufficient to result in nonjnjal survival hf cells of a tissue that is susceptible to a said 
autoimmune disease prior to tttjb formationyqf autoantibodies against said cells in said mammal. 



fU 58. The method according to claim 57, wherein said agent is selected from the group that 
20,f[ includes a protein and a nucleic acid that encodes said protein. 



59. The method according to claim 58, wheiein said protein is selected from the group that 
includes a cyclin, a cyclin-dependent kinase, apolipoprotein B100, DNA repair factor TFIIH, 
STAT transcription factor, a mutant- or wild-type NFkB p50, a mutant- or wild-type NFkB p65, 
25 tumor necrosis factor-a, E-selectin, I-cam, and VAcam, interleukin-2, interleukin-6, granulocyte 
colony-stimulating factor, interferon- P, Lmp2, Lmp7, a ubiquitin-activating enzyme (El), a 
ubiquitin-conjugating enzyme (E2), a ubiquitin-ligase (E3), a protein kinase, a proteasome 
subunit and an antibody directed against one of the 2fi0 kD and 200 kD human erythrocyte 
proteasome inhibitors, CF-2 and IkB. 



60. The method according to 
includes a ribozyme, an antisensfe 
and a DNA molecule that encodes 



claim 57, wherein said agent is selected from the group that 
RNA molecule, a DNA molecule that encodes a said ribozyme 
a said antisense RNA molecule. 



6 1 . The method according to 
molecule is directed against one 
inhibitors, CF-2 and IkB. 



claim 60, wherein said ribozyme or said antisense RNA 
i )f the 240 kD and 200 kD human erythrocyte proteasome 



62. The method according to claim 57, wherein said mammal is a human. 



63. The method according to ctyim 62, wherein said autoimmune disease is an HLA class II- 
linked disease. 



64. The method according to /claim 62, wherein said autoimmune disease is selected from the 



group that includes diabetes, rh 
myasthenia gravis, scleroderma 



ajfoid arthritis, multiple sclerosis, lupus erythematosis, 
Crofiivsctisease, ulcerative colitis, Hashimoto's disease, Graves' 
disease, Sjogren's syndrome, pcflyendocrine failure, vitiligo, peripheral neuropathy, graft-versus- 
host disease, autoimmune polyglanduJm\syndrome type I, acute glomerulonephritis, Addison's 
disease, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, amyotrophic lateral 
sclerosis, ankylosing spondylitis, autoimmune aplastic anemia, autoimmune hemolytic anemia, 
Behcet's disease, Celiac disease, chronic active hepatitis, CREST syndrome, dermatomyositis, 
dilated cardiomyopathy, eosinophilia-myalgia syndrome, epidermolisis bullosa acquisita (EBA), 
giant cell arteritis, Goodpasture's syndrome) Guillain-Barre syndrome, hemochromatosis, 
Henoch-Schonlein purpura, idiopathic IgA nephropathy, insulin-dependent diabetes mellitus 
(IDDM), juvenile rheumatoid arthritis, Lambert-Eaton syndrome, linear IgA dermatosis, 
myocarditis, narcolepsy, necrotizing vasculitis! neonatal lupus syndrome (NLE), nephrotic 
syndrome, pemphigoid, pemphigus, polymyositis, primary sclerosing cholangitis, psoriasis, rap- 
idly-progressive glomerulonephritis (RPGN), Reiter's syndrome, stiff-man syndrome and 



thyroiditis. 




